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.1 ~The effect of ti ortfn and sai. roughness an coherent scatter of :

•i,•. ~microwave& for a line-of-silght, multtpath, mode of propagation in the '

V • specular direction is given by the Longlay-Rtce prediction model as1

T! (W exp (-g //2) )

i• where
W:I p expectation of the surface roughness field

•,- amplitude reflection coefficient

•:91/ surface roughness Rayleigh parameter• (21r/X) (2 sin0000H

• • waveleng th of incident radiation

•t• graztng angle of In .cidence ion mea .n surface
levelHL) '

a H standal~d deviation of the surface height
random variable H with respect to the MSL,

This moedl dtff~ef from theoretical models which assume par-

ticular probability density functions for the height random va~riable.

in particular, this mode'ldtffae• from theoretical models which

assume that the height rahdom vriftable is exponentially distributed2

• sormal ly distributed 394, or. posudo-exponetitalý-ly :distributed5. The

amplitude reflection coffftctent(Pa for these theorettcatt mdels

a r d given bytci

(>..g.)(

. . .. ,.., :..•• • ••.•,.,-.,• •.• • ,',-. • ,,•.• • 'w' •f 'l 'whereq'l= • • iv n • ",." ' J



exp (-g/2) normally distributed (2a)
-/4

(P> (1 + g) pseudo-exponentially distributed (2b)

(1 + . )-1 exponentially distributed (2c)

eq. (1) is a semi-empirical formula which has no theoretical basis

but which was employed by Longley-Rice to fit prical data6 ' 7  The semi-

empirical model of Langley-Rice and the theoretical models of Eq. (2)

are compared with empirical data tn Figs. 1-3 for microwave scatter from

the ocean, microwave scatter from terrain and sea surfaces, and acoustical

scatter from an artificial surface submerged in a water tank, respectively.

It will be noted that the exponentially distributed model and the semi-

empirical model give good agreement with data for both moderately rough

and smooth surfaces. However, the semi-empirical model does not have

zero slope at gl/ 2 w 0 as does the theoretical models and as does most

of the empirical data.

In conclusion, the Longley-Rice semi-empirical model 4oes not

appear to offer any better fit to the empirical data than dos the

exponentially distributed model. The exponentially distributed model

has the distinct advantages of haviafg a theoretical basis ard of offering

an Interesting physical Interpretation of the stochastic process asso-

ciated with the surface profile. 2
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